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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain an olefin polymn. catalyst which enables the 
production of a homopolymer having a narrow mol.wt. distraction or a copolymer 
having a narrow mol.wt, distribution and a homogeneous compsn, distribution by using 
a specific transition metal compd. 

SOLUTION: This catalyst contains a transition metal compd, represented by the 
formula: CpM (L-R) mY3-n or (Cq-A-L) M (L-R) nY2-n [wherein Cp is a group having a 
cyclopentadienyl backbone; Cq is a group having a cyclopentadienyl backbone 
covelently bonded to A; M is Ti, Zr, or Hf ; L is a functional bidentate chelate 
group represented by the formula (wherein X and N are each a coordination atom, X 
being O, S, Se, or Te) ; A is a cross-linking group by covalent bonding; Y is a group 
selected from among a halogen, a hydrocarbon, an alkoxy, a thioalkoxy, an aryloxy, a 
thioaryloxy, a hydrocarbon- subs td. amino, and a hydrocarbon- subs td. phosphino 
groups; m is 1-3; and n is 0-2] . 

COPYRIGHT: (C) 1997, JPO 





□ 



2. Document ID: JP 09286813 A 



Ll : Entry 2 of 2 



File: DWPI 



Nov 4, 1997 



1 of 4 



2/12/03 3:21 PM 



Record List Display 



http://westbrs:8002/bin/gate.exe?f...PBJPAB,EPAB,DWPI,TDBD&ESNAME=FULL 



DERWENT-ACC-NO: 1998-028056 
DERWENT -WEEK: 199803 

COPYRIGHT 2 003 DERWENT INFORMATION LTD 

TITLE: Catalyst for olefin! polymerisation - comprises transition metal compound 
e.g. penta : methyl : cyclopentadienyl-bis-2-di : methyl : amino :phenolate-chloro - 
zirconium 

PATENT -ASSIGNEE : 

ASSIGNEE CODE 
ASAHI KASEI KOGYO KK AS AH 
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PATENT- FAMILY: 

PUB-NO PUB-DATE LANGUAGE PAGES MAIN- IPC 

JP 09286813 A November 4, 1997 017 C08F004/642 

APPLICATION-DATA : 

PUB-NO APPL-DATE APPL-NO DESCRIPTOR 

JP 09286813A April 23, 1996 1996JP-0123899 



INT-CL (IPC) : C08 F 4/642; C08 F 10/00 



ABSTRACTED -PUB -NO: JP 09286813A 
BASIC- ABSTRACT: 

A catalyst for olefin polymerisation comprises a transition metal cpd. of formulae 
CpM(L-Rl)nY3-n (1) or (Cq-A-L) M (L-Rl) nY2 -n (2): Cp= cyclopentadienyl nuclear gp.; 
Cq= cyclopentadienyl nuclear gp. forming a covalent bond with A; M= Ti, Zr, or Hf; 
L= bidentate chelate functional gp. of formula X-C(R2) (R3)-C(R4) (R5)-N(R6)- (3) : 
X,N= coordination atom; X= O, Se, or Te; R2,R3,R4,R5= H, halogen, 1-20C (substd.) 
hydrocarbyl, 1-20C (substd. ) alkoxy, 1-20C (substd. ) hydro car by 1 gp. -substd. silyl gp, 
when two carbon atoms have (substd. ) hydrocarbyl gps., the (substd.) hydrocarbyl gps. 
bonded to each carbon atom may bond to form a 4-, 5-, or 6-membered ring; R1,R6= H, 
1-20C (substd. ) hydrocarbyl gp. or they may bond to form 5- or 6-membered ring contg. 
N atom; A= covalent bonded crosslinking gp., an atom or gp. of -C(R7)2-, 
-C(R7)2C(R7)2-, -CR7=CR7-, -Si(R7)2-, -Ge(R7)2-, -BR7-, -A1R7-, -PR7-, -P(0)(R7)2- f 
-NR7-, -S02-, -0-, -S-, -Ge-, - Sn- , -CO-, wherein R7= H, halogen, or 1-20C 
(substd. ) hydrocarbyl gp.; Y= halogen, 1-20C hydrocarbyl, 1-20C alkoxy, 1-20C 
thioalkoxy, 6-20C aryloxy, 6-20C thioaryloxy, 1-20C hydrocarbyl gp. -substd. amino, 
1-20C hydrocarbyl gp. -substd. phosphino gp.; m= 1,2 or 3; and n=0, 1, or 2 . 

Also claimed is a catalyst which further comprises at least one cocatalyst of 
aluminoxy cpds . and cation generating agents. 

Also claimed is a preparation process of an olefin homopolymer or copolymer which 
comprises polymerisation of an olefin (s) using it. 

USE - Use for the polymerisation of an olefin (s) . 

ADVANTAGE - This is a new transition metal complex and has excellent catalyst 
activity and gives a homopolymer with a narrow mol . wt. distribution or a copolymer 
with a narrow mol. wt . distribution and homogeneous compsn. distribution. 

CHOSEN-DRAWING: Dwg.O/l 

TITLE-TERMS: CATALYST POLYOLEFIN POLYMERISE COMPRISE TRANSITION METAL COMPOUND PENTA 
METHYL CYCLOPENTADIENYL DI DI METHYL AMINO PHENOLATE CHLORO ZIRCONIUM 
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Markush Compounds 
199803-C8401-U 

Chemical Indexing M3 *02* 
Fragmentation Code 

A422 A540 A672 A910 A923 A940 A960 A970 B514 B534 
B552 B614 B634 B652 B720 B741 B742 B743 B744 B760 
B813 B831 B832 B833 COOO C017 C035 C100 C720 C801 
C803 C804 C805 C806 C807 F011 F021 F423 F433 G000 
G001 G002 G010 G011 G012 G013 G015 G020 G021 G022 
G029 G030 G033 G034 G036 G037 G040 G100 G221 G551 
H100 H102 H103 H141 H181 H201 H401 H441 H481 H494 
H498 H581 H600 H607 H608 H609 H683 H684 H689 H721 
L640 L650 M210 M211 M212 M213 M214 M215 M216 M220 
M221 M222 M223 M224 M225 M226 M231 M232 M233 M240 
M250 M272 M273 M280 M281 M282 M283 M311 M312 M313 
M314 M315 M316 M320 M321 M331 M332 M333 M340 M342 
M344 M351 M352 M361 M362 M373 M383 M391 M411 M510 
M520 M521 M530 M531 M541 M630 M640 M650 M781 M903 
M904 Q121 R032 
Markush Compounds 
199803-C8402-U 

Chemical Indexing M3 *03* 
Fragmentation Code 

A313 A350 A382 A422 A540 A672 A910 A923 A960 B505 

B514 B515 B534 B552 B701 B720 B731 B741 B742 B743 

B744 B751 B752 B760 B803 B813 B815 B831 B832 B833 

B834 COOO C017 C035 C116 C316 C720 C803 C804 C805 

C806 C807 G001 G002 G010 G011 G012 G013 G015 G020 

G021 G022 G029 G030 G033 G034 G036 G037 G040 G100 

Gill G221 G551 H100 H102 H103 H141 H181 H401 H441 

H481 H494 H498 H581 H600 H608 H609 H681 H682 H683 

H684 H689 H721 H722 JO 11 J341 J351 K130 K353 K620 

K640 K850 L640 L650 M123 M136. M146 M147 M210 M211 

M212 M213 M214 M215 M216 M220 M221 M222 M223 M224 

M225 M226 M231 M232 M233 M240 M250 M272 M273 M280 

M281 M282 M283 M311 M312 M313 M314 M315 M316 M320 

M321 M322 M331 M332 M333 M334 M340 M342 M343 M344 

M352 M361 M362 M373 M383 M391 M411 M510 M520 M530 

M531 M541 M640 M650 M781 M903 M904 Q121 R032 
Markush Compounds 
199803-C8403-U 



Chemical Indexing M3 *04* 
Fragmentation Code 

A313 A332 A350 A422 A540 A672 A910 A923 A940 A960 
A970 B505 B514 B515 B534 B552 B614 B634 B652 B701 
B720 B731 B741 B742 B743 B744 B751 B752 B760 B803 
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B813 B815 B831 B832 B833 B834 C000 C017 C035 C100 
C116 C316 C720 C801 C803 C804 C805 C806 C807 FOll 
F021 F423 F433 GOOl G002 GOIO GOll G012 G013 G015 
G020 G021 G022 G029 G030 G033 G034 G036 G037 G040 
G100 Gill G221 G551 HlOO H102 H103 H141 H181 H201 
H401 H441 H481 H494 H498 H581 H600 H607 H608 H609 
H681 H682 H683 H684 H689 H721 H722 JOll J341 J351 
K130 K353 K620 K640 K850 L640 L650 M123 M136 M146 
M147 M210 M211 M212 M213 M214 M215 M216 M220 M221 
M222 M223 M224 M225 M226 M231 M232 M233 M240 M250 
M272 M273 M280 M281 M282 M283 M311 M312 M313 M314 
M315 M316 M320 M321 M322 M331 M332 M333 M334 M340 
M342 M343 M344 M351 M352 M361 M362 M373 M383 M391 
M411 M510 M520 M521 M530 M531 M541 M630 M640 M650 
H781 M903 M904 Q121 R032 
Markush Compounds 
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D88 D89 D90 D91 D92 D93 D94 D95 D62 D61 Ti 4B Tr Zr Hf O* 6A Se Te F08 F07 F09 7A*R CI 7A 
B* 3A Ge 4A Al P* 5A F00 F61 F23 Sn F34 F50 Si F86 F10 Br ; C999 C033 COOO ; C999 C293 
Polymer Index [1.4] 018 ; D01 Dl 1 D10 D50 D68 Al 3A ; C999 C124 CI 13 ; C999 C293 Polymer 
Index [2.1] 018 ; P1923 P1912 D01 D10 Dll D50 D68 D81 Al 3AO* 6A Polymer Index [2.2] 018 ; 
Q9999 Q6917 
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^ ftSR»l-2 0cOlttft**a, «*ftl -2 007*50 
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* [0014] x^n^y^^x-^tg^fl-r^S^A 

*i»i:LTtt. ^P^y^'xx;^ X^}Vi«9u 
^y?x*xx/i^ Xf;^^n^y^yx-;H, i 
s o-TotVUx?Q^y^x~/l^ n-7^/1^ 
?p^y?s;x-/i,S, iso-yWi/?n^y 

1, S-y^f/t/y^n^^yX^ 1, 2, 4 
-hU^f-^^n^y^yx— 1, 2, 3-h 
y^f^S^D^y^x:^*, fh^Wy^D 
10 ^y^yx-/H, ^y^^f^y^n^y^yx-;!/ 

^l/^y/l/rh^^^yu^^n^y^i/xxy^a^ (7 
xX/l/y^f/l/yiJ;H y^n\y?yX-;H, hu 
7i^y'J;Vy^n^y^yxi;H, 1, 3-V 
( hU^/I^'J/L') y?o^y^yx-;H, i^p 
^y/l/y^n^y^yX-;H s TV)V$/9w^>9 
>?xx;H^ <yy;l/y?n^y^yxx;H, 7xX 
/l^? n^y ^ yx^^g, f»J^y?n^^yxx 
^fyfx;«, i-^fwyf-^S, 2-* 

;Kyfx;« s 2, 4-y7fWyf-/H, 4, 
7 - yrx/i^ 2 -x^;u- 

>fyfx;«, 2-**/P-4. 6-yiso-rnf 
;i/->f yr«;ua. t7f;Myf-/H 4,5, 

6, 7-fh7hHD^f yf^I, 2-^^fh7 
tKn>f yr-;US. 7;l/^l/x;^ 2-;*f^7/l' 
;tl^X/l^ 2, T-ytert-yf/^Wl/X/V 

[0015] *9»J0jre&llft£ft2: IX. 2&^V 
-hStt^LSJSo** [1] ifctt [2] 

• ■ • [1] 

Y 2 -n ' ' ' [2] 

[3]T'Sl$*lSo 
[00 16] 
Hfc2] 



• ■ • [ 3 ] 



TiiK ) 

[0017] ftttflli: LTii. ; 7 y Jg 



(5) 
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n-7"nt7l-2;, i s o-T'PhVl'S. tert- 
yf-n^PS^IWHR 1 ~ 2 0 <KT)l*lvm ; i/? v^V 
f-rt^, ^?u^*is)\^m<T)im®.5-^20(r) : s?xi 
T)V*)V& \ by/PS, -f-7f-;Pg#co$ 

mcnmrnn-i o<?>7V-)V7)v*ivm ; ry/i^g, 

2 -7r-/l«cO#35SISc2~2 Ocor/l^-/l^ ; 2 
-7>-;l/S, 2, 3 - is* J-lV-2- 7f--/Pgl?C0 

mm. 2 ~ 2 o <r)T)v*->vm ■, x ih^y 
a, n-rn^4fv«. 7xy=Jf^s^c7)iit«ifci-2 

0<r)T)V3* v-S ; hU>f-/Pi/yA«, )>yxf-;l^ 

hij7i-^'J;Hf«ai-20<?)h , J7 
R ' R 4 R ' 



N 



/ 
\ 



* [0018] Ztl^comii. *#K^a^o?y|I^ , 

tijaisc 6~ 2 o cor y y ^g-ca&sixT v >t 

iJ;V\ 2fflcoi^iST##S&2£<4»^l: 
*S*Sr^o^lc(i % f£2fflco|^!lff#*a*rf.S, 
?KHA£ fcteK&^^^Sa^fcfSiH- 6 i fc iz i. 
94, 5*fcl46JW$»l*LTi>J:o. 

R) 142**1/- hEfitPCfcoT. m [4] r«8 
[0019] 



[ 4 ] 



R 1 R ' 



(«[4]+«X. R 2 , R 3 , R 4 , R 5 fcitXRe 
14* [3] RfcJ:tfR« |i % 

<4£i ^lCiS££ LTMfiill? ££tf 5 £ £{4 6 Ml*»j& 

[0020] M,#9it LX , ; *f-A<*, x^- 

n-7*ntr;PS> i s o -7Wim. tert 
- 7?-/l^P?<7)gH?igc 1 ~ 2 0 OTA^/l* ; x 7 

y^-fvm , ^ ? o^* 5 ~ 2 o (o ? 

K3t&6~2 ocor v-ium ; ^y^g, **7 4/1- 
a^co^©: 7 ~ 2 o cor y -/tT/i^/u* ; r y ;i« 

2-7*rx;l/S^cr)^fgii[2~2 0<7)7^-^ 

SSr^« Lfc*B«aofflk LT 14, 5 ISHcD to U x 

6 HHO f U JWfBWS W5 - fc 
a*?**. <rft^cogfcJ:tfSIl4, *HJSWNnyy 

isrf, nan i ~ 2 o ^MbKfgs, mm l ~ 2 o <o 
r;i-3df>-a, fttfiisc6~2 0cory-;M-*i'g, ft 
SIU~2 0cor;Mf;i^y;i/a, x«4KSSc6~2 0 
COT U U ^ST-BBIS itT V >T i> J: V ^. 
[002 1]^[1]+C0m{4, l4fctt2T*6. * 

[2]*, (cq-A-Dii. 2m*u-v , gmmL 

mX'$>*). -CR7 2 -CR' 2 CR7 2 « 



SK — CR 7 =CR7 -S iR7 2 -S i R 7 2 S 
i R7 2 — Ge R 7 2-, —BR 7 -AIR 7 
- N —PR 7 -P (O) R 7 2 -NR 7 - 
S02 -SO-, -0-, -S-, -Ge-, -S 
n-, -CO-fr^MtftlhmttzimTX'jb*) , 

X'R 1 ^nyym^h^mmmi-2 
30 o<F>mk*.m&x*h&. znmvmmz&iszixh*. 

mWFHi. ^uy-yWFF. K*Stl~2 0(7)r^3*i/ 

mttdisassL6tpt> 2 onrv-ivtti/mxwmi*: 
tix^xiiX^. 

[002 2] ^ [2] +C0nl4, 0, 1^^«42-C'* 
h . % [ 1 ] *> J: V [ 2 ] +C0Y{4, /Nny , Jt{ 

m. i ~ 2 o conwbk&a, ftSSt i~20 cor/i-n * 
^a, mm-2 0ff)^T)vo^^m, 
2ocory-;i/^i/S, ^s^t6~2oco^ry- 
^?j-* , ftfgisc i~2o coft-fbKfg«smr 5 y a 

40 4fcl4il^l--20<0ftfl5WW(lBW«X7-fy* , C 

[0023] **wKiifffitf, ^ vm. i&m. mm. 

i so-rnttH, tert -7*)l^<7) 

K^IS:7-2 0^r , J-;i/r;^;iyS; 2- 

50 ^^MS^>SStm 2-20 or;^« ; ^ h 
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5"2k Xh*yg. 0 
7xy*S/S. P-hU;U**^aS9O#8BR6--2 0 

2 0<9f^*ry-/M-*$'S; xn-robvursy 
& s/x>^7 5 y ssaittXR i - 2 ocomtm 
suftrsy*; 5/Mvrs;w?x7.-f y*. ^x- 

WX7^ y S&ottXR 1-20 aftfl^SKft* 
X7 4y«;3WWffc*lS. 10 

[0 0 24] &±<D£o%l& [1] tJiV [2] rs§ 

-/^) b*x ( 2-^y^r^y-x^yi/-h) ?n 

bx (2-y7f;l/7^/-x^yi/-b) ?noy> 
3-*>A. (l, 3-y7f;^^n^y^yX-;i/) 

bx ( 2-^^rsy-x^y^-b) 9uuV)V 
a-T>A. (^y^f;i/y?n^y^yi-;i/) bx 20 
(2-s/y^;ursy-x^yi— h) ?nny^n- 

*?J> % (-iyf^H b'X (2-^^75/-x^ 
yu— M 7nny;^-W, (i^p^y^y'x- 
;lO b"x ( 2-^x^1/7$ y-x?y i^-M ?nn 
y>3Z»)A, (i^n^y^'xx;!/) b'X (2-x 
n-7°PbVWT$y-X^y W-M /D^y';|/3Z^ 
A. (^f^y?n^y?yXZ/K b'X (2-^f- 
;t/T^/-x^yi/-b) ^nny/^i^, (y^- 
/l-y^p^y^y'xx^) bx (2->>**;U7$y- 
l-,X^-x^yi/-h) ,Xf;^3-W, (x 30 
f^y?D^y?yX^|/) b'X (2-i/V^r$y 
-1, 2-^f;Hx^yi/-M ;noy>3zi> 
A x ( n-TPbVI^7n^y?^xx/M b'X ( 2- 
^y^T5/-x^/U-b) ^on^^A, 
(n-/f;^n^^yx-;H b'X (2-v'y* 
;P7$y-X?yu-b) 7xr.;l/y;^-W, (n 
-7^;Ui/?p^y?y*xx;i/) b'x ( 2-S^y^p^ 

*x;i/r$y-x?yu-M ^D^n-^A, 

( 1 , 3-y7f/Py;n^y^y'XX/H t'X ( 2- 
^7x-;UT$y-X^yi/-h) 7xy^yy>nx 40 
*>A N (1, 3-y^f^y^n^y^yXX/l/) t'^ 

(2-y*yf-/l/7$y-x^yw-M ^f-;|/T$y 
y;^-^A, (1,2, 4-Mfy^^p^y;? 
y'x-;n bx ( 2-y*y^;i/7$y-xfvu-f**i/ 

-h) ;DDy>3^A, (fb^f^y^D^y 

?s;xx/u) bx (2-^y^;UT5y-x^yi/- 

H y7xx;^7^y>nxW, 
[0025] (^y;?y f-^i^p^y^xxyU) b 
X(2-y7f;^T^-l, 2-yXf/^-x^/l/ 
-M ?dd^3^a, (^y^yfvi/v-y'p^y 50 
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1 0 

?yX-/P) bx (2-y^f;l/7Sy-x^yw 
M^DDy^-W, ( hUyf*;^U;l/xh7^ 
fvW b'X (2- (l-bnU^V) -x^yu-h) 

WXh^y^a-W, M y^X^) b'X ( 2~ 
xn-7°nb/l/7$y-x?yw-M T^xVl^x 
*>A, (rb9tFn>f yfx;H b'x (2- ( 1-b 

(2,4, 6-h'J^f;Hyfx;H b'X (2-y'y 

fvi/7 s y - 1 - y f-;i/-x^ y b ) x h * ^ y> 

3-^A. (7)V*\s-)V) b'X (2- (1-bnU 

HO -x?yy-M ;nDy;^-w, (2, 7- 
t e r t-7*)V7)V*l'-)V) b'X ( 2 -x'y 

$y-x?yi/-M ?noy/^-»)A % 
[0 0 26] (y^n^y^y'xx^) (2-yy^ 
7$y-x^yw-h ) ^nn^/Un-^A, (y? 
p^y^y'xx;^) ( 2-y'n~rnbVl/7^/-x^ 
yi/-h) y/n^5/>3^^, (yfvpy^p^y 
^'xx/p) (2-^y^7$y-x^yu— m y 
? p p y';l/ a - A s ( xfvl^ ? p^y ? y'xx;i/ ) 
(2-^y^;l/75y-l, 2-v.X^-X^yu- 
h) V* h^yyVl^x^A. ( n-7°PbVUy^P^ 
y^yxa;H (2-y^f^7S/-x^yi/-h) 
^x-^^a-^A, (n-7^;l^?n^y^y' 
x-;l/) (2-^y^vi/7$y-x?yi— h) yxh 
^xs;^3^a % (i, 3-yyf-;^?n^y^y 

x-/t/) bX (2~y7xx;l/7$y-x^yi/-b) 
y?nny;^-9A, (1,2, 4-hyyf-^yy 
n^y^y'xxyt/) ( 2 - ( 1 - b°p V VJ ) -x^;l/ 
-f-itU-M b'X ( y'xf-/I/r $ y ) i/VPa-^A. 
(fb7^f^y?n^y?yxx;n (2-y'yfvP 
7$y-X?yW-M b'X (y7xX;|/^7>fy) 

y>n-T>A. (^y^y^^y^D^y^yx-;^) 
(2-yy^/i/7$y-i, 2-^x^-x^yb— 
H^nny>3-W, ( h'jy^yy^rb^ 
yf-no (2-yxw$y-x^yy-h)^nn 
y^y'yi^x^A. (>f>f-;H (2-y'n-7°o 
b;i/7 5 y -x* y b ) y h * ^y f;^';^-») 
a. (7/^i/-;w) (2-^y^7$y-x^yi/ 

-b)y?na^3-W, (y?o^?y'xx 

/i/) bx ( 2-y*yf-A-7$y-7xyi— m ypn 

[0027] (n-r^y?p^y?>?x-;U) 
(2-yVWSy-7x/I/-h) ^any>a« 
^A. (i, 3-^f;^?n^y^yx-;n t'x 
(2-^yf-;U75y-7xyi^-h) ?nny;^- 
^A. (^y^^f^y?n^y?yxx;n h'X (2 
-^yf-;l/75y-7xyi^-h ) ^ons^nx^ 
A, (y^nv^y'X-;H t'X (2-y'x^;l/7$ 
y-7xy>— M y*ppxVl/nxi>A s (y^n^y 
^ y'XX/I, ) b'X ( 4 - 7"^- 2 - ^y *}\,T 5 7 - 



(7) 

1 1 

7x7l/-h) /n^yW-^A, (*+)\,is9u+<. 

y^yxx/u) fx (2-y7f-/i/75 7-7x7i/- 

/I/) fx (2-y7xx;i/757-7x7l/-M ?n 
;Pi/>3XT>i^ (x^/US/^n^y^yxx^) fx 

(4-757-2-s/'7^/P757-7x7i/-M 7 

[0028] ( n-rnf/l^^n^y^S/'xx/U) f 10 
X (2 - ( 1-trnUxV) -7x71/- M ?ony 
(n-T^PS/^n^y^yxx/u) fx 

(2-^7^/1/757-7x71/-!-) ?OPy>3- 
( n-yf*;Pi/^n^y^^x-;^) fx (4- 
7U;I/-2-y7^/I/757-7x7l/-H y7x- 
y^7S7y/^-W, (l t 3-Wf;i/y?n\y 
?>?X-^) fx (2-S/*7 ^757-7x71/- 
H 7 h^^/l^-^A. (l, 3-7h*i/S/?n 
^yj'yX-iH fx (2- ( l-t^»J5/V) -7x 
/l/»M?DDyW-W, (1. 2, 4-KU7 20 
f^y^P^y^yXZ^) fx ( 2-:/7f-/P75 7 
-7X71/-M ?DDy>3-^A, (1, 2, 4~ 

by/^/l^u^y^yxx/u) fx (2- (1-f 
n'J;H -7x7l/-h) my;^^A, (fh 
^/?vi/i/y*o^y?S/'xx/I/) fx (2-;/7^/I/7 
57-7x71/- M yXf/PT^yy/^z^A, 
(^?^f/Py?n^y^yXx;H fx (4-7^ 
/I/-2-y7f-/l/75 7-7x7l/-h ) ^y^;W^> 

fx ( 2-yxf/l/757-7x7l/-H ? on 5/01/ 30 

^yxx/H fx (2-S/n-7°ut°/!/757-7x7 
l/~H 3-KS/Vl/a-^A. (-f>r-;|/) fx (2 
-y7^/l/757-7x7l/-h) ?nDy^z>) 
A s (fh7th'D^yf-/l') fx (4-757-2 
-yx^/I/75 7-7x7l/-H ?nny>3x^ 
A. (2, 4, 6-b'j^f/Hyf-;W fx (2- 

:/X^/|/757-7x7i/-M ^Pyi^lW, 
[0 0 2 9] fx (2-x7f*/l/75 

7-7x7l/-h) ^DDy;l/3XW N (2, 7 -X 40 
f-;l/7/ktl/-^) fx (2-;/i s o -7°ntVI/75 
7-7x7l/-M y^ny/l/^x^^ (S/?n^y 
?yxx/U) ( 2-5/'7?-/I/757-7x7i/-M 1/ 
?nDy>3^A, (7^/i/5/?n^y?5/*xx/i^) 

fx ( 2-yXf^7^7-7x7l/-M V**)V*J 
(Xf/l/y?D^y?yX-;H (2-2/ 
yy*D^f5//l^7 57-7x71/-H ^h^x^/l/ 
3X*>^ (n-rn^y?D^^yX-;l/) (2 
- (1 -entry/) -7x71/- K) y'7x-^y> 
ax^A N (n-7Wy^n^y?yXX;K (2- 50 



ttHPP9-286813 

1 2 

y7f7l/75 7-7x7V-h) iSKyit)WJ)la~*7 

A. (l, 3-y/f-;^^n^y^yx-;i/) (2- 
x7?-/l/7 5 7-7x7l/-H i^nny/i^x^ 
A. (1, 2, 4-hl>7^S/?n^y?yxx/u) 
fX (2-y/^7l/757-7x7l/-H fX (y'7 
xXWX7>fy)y>3XW, (^^^f/I/y? 
n^y^yxx;H ( 2-i/'7^/I/757-7x7l/- 
M y?nn;/>;7x^ ( h >J7^-/l/i/ y^i/?u 
^y^y'xx;K (2-S/*x?vl/757-7x71/- 
M 7h*v?ouy/Ur?x^ 
[00 3 0] ( b Wf;k>y;l/fb5^f/l/y^o^ 
y^yxx/P) (2- (l-f<yi/V) -7x71/- 
M yVn^y^n-^A. (>fyr-;l/) (2-5/'7 

fVU757-7x7U-h) ^7x^71/^17-^^. 

(7/M*i/-/I/) (2-^7^/1/75 7-7x71/- 

h) fX ( i/^)VT 5 7 ) y/P:7-^ [(fh7 
^f;Py?o^y^y'xx;i/) y/f-/^ >/ l/y (2- 
7x-;^7S7-x^7l/-h) ] y?nny;l/^ 
As [ (S/?n^y?yx-/i/) yy^yyi/y (2 
-7f-/I/7 5 7-X^7l/-h) ] y7ooy;l/3X>) 
A. [ (y?u^y?yxx;u) xf-i/y ( 2-7x- 
/l/757-2-x?7l/-x?7l/-M ] v7x7^y 
S/ypax^A. [ (rh77^;uy^n^y^yx- 
;l/) 7^1/V (2-xf-/I/75 7-x?71/-M ] y 
7;^ni/Vi/3«^A x [ (2-7f-;l/i/y'n^y^S/' 
xx/i,) i/'7^;l/y'Jl/yy7^;i/yyuy (2-7^- 
;l/75 7-x^7l/-h) ] i??uui/)Vn-*7A^ 

[ (3-^f^yi?0^yXX;l/) 5/'7 f-;!/;/ U 1/ 
y (2-y?D^y^7Sy - 1 -7f-/i/-X;?7l/ 
-h) ] yi so-W^3iW, [[(2,4 
-y7^x?n^y?yxx/u) X^-l/y (2-7x 
«;I/757-x^7l/-h) ] y7nny;|/3z^ s 

[ (3, 5-y7f-;l/£/^D^y^xXX;P) >f V7°o 
fl/y (2-7xx;^757-7x7l/-h) ] 
oy/wnx^A N [ (>f Vr-vl/) y7^7l/i/»Jl/y 

(2-7^/l/757-7x71/-H ] y7n^y^3 

-^A, [ (fh7tHn>fyfx/W S/x^-y^i/y 
(2-7^/P757-x?7l/-M ] y^h^i/^ 
[ (7^1/X;^) S/'7^yUl/y (2- 
7xx;U7 5 7-7x7l/-h) ] y^y£//U;/7lox 

[0 03 1 ] ±EKWSLfcJ:a«ry;l/3^A 
ft^ftfcfivvt. y/l/S-^A&JI^ ^y&JB£>§ 
v^(i^7-^A^JS^a#iit^^^JRft^)i>^ 

gia-cwsamso SBttBHteft r c P M 

<L-R) . Y3-* j (i < ifrcoUm £ «k o T HJIT* 
**. 

[0032] fiUtf. * [ 5 ] ?SS:ft.6a#£WI:£ 
[ 6 ] TERItei [ 7 ] 
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13 14 
CpMYs • • • [5] 

(5* [5] M, CptJitmt. * [1] ifkHfc* *»*?**. ) 

(L-R) H ■ • • [6] 

(St [ 6] Ltt. 5t [ 1 ] *t|5It:SlftT'^) , ). £ H{i*fgJ1^2r^-f. ) 

[3] 4fc. RfctS [1] +t|S|tSl*-C'^ 

CpMYs + m (L-R)H — CpM(L-R). Y 3 -« + m HY ■ • • [7] 

-KORiSfcfcvvc, fc-aft [6] fcfrft&fc [5] fc*fL *M (L-R) 2 Y j Ji, ^ [8 ] "C^fiS^n-t 
T m = 1 tf)i§£(i^* m = 2 2 ffift y-fk^lt , it&fa [ 6 ] t TIERIE^ [ 9 ] left 

[00 3 3] m=2T'J>2.^^JS-fb^H rc P *10 

Cp2 MY2 • • • [8] 

(5* [8] M. CpfcitfYii, *[l]+fcHfcft AS*T'S>I». ) 

Cp2 MY2 + 2 (L-R)H - CpM(L-R) 2 Y + CpH + HY • • ■ [9 ] 
®S*[7K [9] nwrtwEmzHKX^. hV ♦ [ 1 0] "CJlSiiiS/^n^y^^xi/MMS**^-* 

x^rs im y^f-ypr s>^)3ar s * fcaa«s^-*ft^», * 1 1 1 ] "cssfiaflte 

H YSrffltg-tS i d fc-ffUf * [ 1 2 ] ?$3*i&«fll7/l'* 'J £JHfc£tk ^ 

^.63arsytt, "ft^* [6] fcattT. a»**» [i4] [15] [16] fcftoTiR«BeLTv^<* 
Ti~iooeo«ircfflv^fi6. &"C£>s. 

[00 34] [7] . [9] WRiSfefNcoV^ 20 [0036] 

Ji. V^-mcO^t, RJCiiett-2 0X:— 1 0 0*C, Cq-A-W • • • [10] 

ff*L<«ox:-8ox^)ttirr*o, »si«Dtto. (*[io]«t«. cqfcirxAji, * [2] 

1 ~7 ob*hl ff* Kiio . 5~5 omioaiGErc& weft*. wiiAnyvaff, *sk?, r^a^a 

*. R&zR^btitMMk LXii. ^*V>. ¥*y «ttK£ttS?&6 . ) 

«^MISK0Hbf(« ; i-'x^/wx-r^k rh5t Hn H-L-H ■••[11] 
7 7V^x-r;HI ; Yil^y. **svy <rt [ 1 1 ] Hli#aMFFfc«U Uirt [ 2] * 

tW9F«RKft** ; HtHfcWR. ? notf/kk . igft t R t»rr& 9 , * [ 3 ] . ) 

x+vymv>>^yytt&.fc*m\ 7-feh-hy;k e r« -z • • • [12] 

y ; . ift.fe«*-c (a [ i 2 ] r* imMbWRarc* o . z«l i , 

«T*h-hy/W*Wfcff4U\ iOidiRJBJffiK 30 Na. KVOTArty&R-C&S. ) 
tt. [ 5 ] [ 8 ] IZMLX , 1 M Y4 • • • [ 1 3 ] 

0~5 0 0fSOKHfl)*TfflV^4. (*t[13]«t>. MfiiVYtt. * [2] +fcHfc»» 

[0035] SWEfiFF (Cq-A-L) fcfto ) 
fc»3teWfc£ft r (Cq-A-L) M (L-R) „ Y [0037] 

Cq-A-W + H-L-H -»• Cq-A-LH + WH •••[14] 
Cq-A-LH + 2 R» -Z - (Cq-A-L)Z 2 + 2 R 8 -H • • • [ 1 5] 

(Cq-A-L) Z2 + MY4 - (Cq-A-L) MY* + 2 ZY •••[16] 
*[2]+, n#i4fcti20>fc*>*»W"**£tt, *^;idtefctt2^/ldreiW*£fcfcJ:oT'Hi<r 
0Utf. RJ6»[16] fcJ^Tfcfcftfc (Cq-A- 40 ft«l^**S6*Wfe#i.*. * (L-R) HJiWE* 
L) MY2 RJfi* [17] fcft->T (L-R) H£* [6] 4: H . 

(Cq-A-L)MY 2 + n (L-R)H- ( Cq-A-L) M (L-R) „ Y 2-n + n HY ■ ■ • [17] 
RJ6*[14]. [15], [16]fcJ:tf [17]tf> *y.*i'U>iS<»%mtmQ&m-. DMKX. ?nn 

o°o~i 0 or, jbf4 u<{io°c-8o , coKffl-C3b -h'j;k ey : Jywcr>gmfc-&® ■, wtfmft>n&. 

[0 0 38] SU&tm^btllfmbLXit* ^-9- 0~5 0 0fi««)RH"efflV^<l4. 

hyt vayyymo^-Tim-.^yvy. yjvx. ^50 x-him^w.&^n^tzm^mt^ r (c q -A 



(9) 



W9-2 8 68 1 3 



-L) M (L 
hZttfZ'% 
itHM [ 1 1 
X (Cq-A 
(Cq-A- 
6] §A>tC(i 

[0040] 
tflS4] 



1 5 

-Ft) n Y 2 -n j Ji. ^^rffiTiSjtt 

S. Wt>, *t [ 1 8] TSlS;ft5fl:£%fc 
] a^TERJSiS [19] [20] fc«-> 

-lh) iWBtti. act. #^>a^ 

LH) 2:fflV>-C«rtfiRie3C [1 5] . [1 
[17] fcft^TWMHitL/OKarifc? 



1 6 



* [0041]* [18] R 9 fcbWRSFP ; 

*^iiaaki--2ooiiiMbfaait«L, 200R9 
sc i - 2 o <o^t*^s, D^gc i~2o comtkmm 




10 



[1 8] 



Rl 0 



[0042] 



H-L-H + R» -Z -» H-L-Z + R 8 -H ••■[19] 

*20* Ut5] 



=/ + Z (LH) + H 2 0 




ZOH 



[2 0] 



[0 04 3] [20] cOReafNcoV* 

Tli, ^-ffltfOii-^t, KJGSKU-2 0X;-»1 0 0 

ff2L<(i0'C~8 0'Ctf)!Effl-e;fc , 9. SimiWi 
0. l~2 0«rlB, ff*t<tt0. 5-10BMBWWI 40 

^jh^+Tttx-T-aaWW* t< N fk^ft [11] 
fcitf [18] **i«Wifc«fcaWWMTl 0-5 0 

o«s««ircfflv^*i*. 

[0044] ±le<0,J: 3 &St£9£ a 9 . i9rM1-&^ 



[0045] *»»c j:**^ < .X6j&WK;t. ± 

BD^, TA'S-^A^^S/ft^Hrti. H8K [2 1 ] fc 
HR* [ 2 2 ] <0 3 *, v v«ia»-CSlS*l.S Til 5. J 
VX'hh. 

[0046] 

Hfc6] 



(10) 



^£§¥9-286813 



1 7 



R 1 1 - A 1 - 0 - AIR", 



18 



• • • C21] 



[0047] 



-A 1 - O 



* * [fl:7] 



P+2 



[22] 



[ o o 4 8 3 r> i <r>wt lxxmh- •, wr. m&n 

i s o-rntf;l/S, n-7"f-;pa s i so-7"f^ 
^OjiLSp{i»^L<{i2~4 0£7)Kffl*^S 

h y ata- s lt*s-»* iztutxm 

fc*f LT b y TA^rA-S^.&fcffltt&tfb y TA- 

\ vimtfcmmmzBm tfc*§i*^ y *y>w®m* 40 

at* 6. 

[0 0 4 9]-*, *+*>mMtn:iz*&?4T 

7V)i> Oi: LT»:5t; [23] TftSJl&fflfri^aMte 

BR123 • • • [23] 



[00503 R^nmbLXM-ivm, x+ivm s n - 

7DbH, 7SA*. iso-7S/H> iso-7 
*A*, n-t^A-^OTA-^A-g; 4£ti::7x^ 
A*, 7Wn7i-/«. by A*. *i/V/i>gmr> 
rv-)\&timft>ti&. 3ii<dr 3 such 

freab-vCfcS&^TVvcfcin. Cl^[2 3] "C^ 

l-c«. h y 7 x- 

A-#n>\ by (^?7Wd7i-;M --Jfay, h 
'J (2, 3, 4. 5-fh57;^n7x-^) #P 
y, hy(2, 4, 6-hy7;k*07x-A-) #o 
y. hV (2, 3-y7Mo7i-/W ^ny, by 
(2-7/^07x-;l') #oy, HJ C (3, 5- : J 

(YV7)V*uxi-)V) 7i-;^ ittoy, hy c (4 
- (hy^A-tn^A-) 7i^) #n>\ hy^^- 
;Wny, byx?-A-#a>\ hy ( by 7Aoto.pt?- 
A-) tfuy^ y'7i-;l'7;Wn*ny. (*^>"?7 
A-to7x-A-) ? a n*oy&fc'##if ,r<7) 
4>T-«i. b'J (^y^7WD7i-;W *ny» 

[ o o 5 1 ] 4 *yft?4 vm&\ 
tt. Jto* [24] -r*$<i**f-5!-y«43WTft«. 

[On]* [BRi3 4 ]" • • • [24] 
(*[24]<k [On] * \t. 1B$L 2B&. ttl 

A, v-nx>7A s jj-*y-t>A, XA-tfx^ix. 7^* 

fci^X^-^A^^-^AT'* 1 ?. [B 
R 13 4 ] - tt#Effitt4fcttEffittC£U*r-*:'T' 



(11 



1 9 



R l3 \&X [2 3] +e>R 12 fc|Slt"CS>5. 
[ 24 ] T«§;ft6#2 UVfc£*tf>0!fc IXH. 7j 

K M ( I ) f-by (^y^7Wo7i-^) 
K ffi ( i ) f-by e*.y?y)V*vy 3,-iv) 
K . *« ( I I ) tf* (rhv e<y?7/M-n7x 
^/U) #W-K )VjV*7J± (II) b*^ (f by ("«. 
y^7;Wn7x-;W JJO/-K ( I I ) fx 
(f-by C<y?7;Wn7x-;H sKl'-K i^7i 
-/l/h bot^X-VAr b7 (^y^7Wn7i- 10 

?7/M-C?7x:^) #W-K M)7x-^yn->7 

(^y^7Wo7x-;H #i"-K hUv- 
^n^^/l/^^^n'7jU7 i hy (^^7^071 

?7WD7x-;H K M;x^x/i-7=r^ 
t7Af by (^y^7;WD7x-;H #U-K >>x 
f-^r-U-^Af h5 ('<y?7;Wn7i-yl') * 
u-K hy^i/ry^-^Af h5 (^y?7/M- 
D7x-;H *ix-k hux^ry^-^Axh^ 20 

(^?7WD7x-;W #U-K fh7-n-7" 
f-zi/ryt^AT-h? C<>^7y^07x^) # 

[0052] *%B3c7)^i||t|^U«0^€^SW. 

mmmt i/css [25] -e^fta 7/1^7^ $ - 

R'«3 Al • • • [2 5] 

(* [ 2 5] R u ii*mm?. ^vyymwm 
m#i~i o?>T)v*)vm*m-. ) 

W.^ ; ^f-zUS. x^-yl^ n-rnM, iso- 
7Dt;H, n-7*f-;US, iso-7*f->l^ sec 
-7>;«. "<y^£. *??-;l<£. r 

[00533 *ftmza^x, 4 vemtezmfc 40 
tea-tot, *\sy < ym&mmu. ±m>®%. 

4*5r< i: i 1 a^SUHKA^j: . § t>{z\m\s*)VT)V 



) 1*^9-2868 13 

20 

mi<v&mimizi,*]sy < ym^\,zm^<nm 

■?}w-*-y>mnwz'jToik£tzte. ^mxmmn 
im&ftx-h * m&&m{t&Vi * 2mam^h-tx 

b-£xm^ZktfX*%&. 

[00543 aw < vm&zm^btihmwMc.'k 

Mi. aSio-«~i o- 1; t;u/^U7-f y*s-?-% 
m. (y-/ w . *f^t<tti o- 7 ~io- 3 ^/*^ 

u aa^cev ^awiE*ffiv »6*8^ttt3j-i/ 

U MfflM^-r^^W7 y^/v-wm^-cg 

[ 0 0 5 5 ] fc«u *y y -e***b«£(c*$ wc 

10 6 , »St<(i5 0~5xl 0 3 OKfflt'fflV^it 
^B^Eft^Hre/Ht*. a»0 . 5-1 0 , m L< 

^sarrAji^/jg^^amm^. a^i~io5 N 
#*L<tiio~io 3 (nmra-m^httb . 
[0056] *miiz£im?&mit&fa<o*x\ 2 * 
fc«t 3 ftunum?) 2 v- b Effl^fcttoasPAR 

«SS^-*i k*»fi^SttSl>liii-4fc«)t3l4 

^tfi^fflS* J fc«J:'?-9 0-COTfa^-r4« 

i;Mtwmt*v7 ^ ytttm%tefcmmm*x 
?i£u ftt>tim&mMm.m- zir&mmx'* 

*. ^M^bkSiS&fc L-Ctt, JlftWttt. 7"^ 

i so-7*?y\ ^y^y. ^-^^y. 
r#y. Hr^y. ^-tr^y. ^^^T^y^oii 
HfDiJWRflyWR: i^o^y^y, *TiVi>>W<y? 
y. ^^o^-9-y. ^?Q5j-^^y^li»SU^ML 
7m-,<y^y. biv^y^isvymffmmi&fflL 

*m ; T7V. *m mmwBHtBti ; «wr«i 
^R^S^;fflv^l,J}■^-7 -r ye#t> L<«iM'M^SS:2~ 

2 0OKHP'<IWjrU7-f y£8UrCi', jTW7-fy^4 



(12) 



&HT9-28681 3 



2 1 

[0057] a*a*9 U -a*. 

fl*fci/ca, ^'J^s t^s-k s^uar^s 10 
y^uy, #yx*uy, ^yyneux #-#y 

to^T a8KMRa3r< 

fcfflHSii:**?**. ffl*fc^Ui*HKi. *W7 

fc«kv*. TOS£tt. »6;h.4*U7.fV^«a£*<o 
atffflfcWglgSfcOO. l~5 0 0g, *F4L<a 

i~i oogmmizK&xoizmtntw&L^. ±m 20 

[0058] »«a^>X5 'J 

tLtra. MWtii. t**>\ iso-z^y, ^y 
*y. "v*Mfy, tf^y. r*>s Kt#v. 

y?y. ^f^^n^y^y, i^n-M-tj-y, ^-^ 
[0059] **Sfc*i< ( vc . X7 y -a*****-* 

mta. *-&?ajeajis-2o~ioo'c. #4t<a 
aawsiRca* a*a*aa*o~3oox:. #n 
*: , jMBaatww* mica . a&aaaaa o ~ 1 40 

2 0*0, ft£L<lt2 0-l 0 0Xl<7)®mX'$>&Zb# 

a*u*. a^E*a»te«R3&«!arv^, 3*, 

300kg/cra! , #4L<a*ff~100kg/c 

m2 <?wfttt*qiwT*4. aaa. 0a*. k&ra. 

fct=a**RJ6*#tf>SWr* 2BU2Ltfcawcfr3 I fc 

a*RB»t*«t#ft8***», fttviaagaa* 
[00 6 0]*sM8tea«*u7-fya*«6K:j:9a 50 



22 



nti^y, i-7*tv. l-^y-fy, l-^**y, 
l-jf^f-y. l-r-fe 
y. 1 -fh5f-fey, 1 -^tfty, 1-*?? 

r-fey, l-X'f3-b>^>jKaR3^'2 0Oa-4-l/ 

y, 5-.x^/l/-2-/;M0i/*y, fh5x?nKf 
•fey, 2-*f-A—l, 4, 5, 
2, 3, 4, 4a, 5, 8, 8a-^^tHnt7^ 
l/J*W>iWI*3~2 0*HHfctV7 * y : fciTSrWf 
4fc. «W»fc*l'7 * Vtsa&tt* 
a-fb^ «itf, xfwy, t'^rt^o^af-fey, 
l. s-^^s/xyfftJBv^ftifciT**. 
x^-uy/7°oti^y x ifi/y/i-7*fy, xf-u 
y/l-^-fey. xfi/y/i-^f^ xf-py 
/y^n^yfVs xf-i^y/^f-i^y, xfi/y/7 
otrwy/xf-yryy;^^y^ 3j-^7-ryS:2 

a£**flW*««ateflefc »W* d t 5 . 
[006 1] 

atBUT, aw>eys;y^^y-M4ipjKft4fca 

(Synthetic Communications. 25 ,629(1995) ^) 
fciE»0*i64fca*iifc3|ltfc*J6tJ: ")-&JSLfc*> 

-;WiUJ|RJii4!taXltt (Journal of Chemical Societ 
y, 3623(1953). Synthetic Communications, 14, 1213 
(1984)*) fciato;&t£4fctt*;h.fc»tfc#ffitcJ: 0 

[0062] ?v*yfc-£®t5£vm&&mfc 
Lfctw^ttfflufc. M^co^fig • «aa^Tsaaei 

SlTT , <0^jL^y^fe4Jttt^n-7*^-y^^ef>fctJ^ 
Tffo^:. M^Hb^a^^L^l^Ji^ilSiia. 
7C^^^ 1 H-NMRfcJ:oT|SI€Uc. fi^-R/E 

tcj; o»fetifc«»a^«e^a^*<o^a. » i v 

drnHMWi? * - ^ -X^iJS! 1 5 0 C V 5 x 

-y3y?nvh/57-f- (GPC) SrfflvvCjrcHJl 

^wcDa^^-^mmGPciz^m^tz-au- 

««M5 5 0 7-UXWi«S*MHK3iam (FT-I 

r) jciosKLfc. n. MwaaariWH 6 **, m 

na»¥*WH s *t»«'*-4. 

[0063] jgg^S 

(mmmi) 

(^y^^-f/^^n^y^i/x-^) b'x (2-x> 
f-;PT$/7xy^-b) 9uui/}i>o-*7J± (Cp* 

Zr (0-C6 H 4 -NMei ) 2 CI} (MMl ) CO 



(13) 
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+Mzmmmmucftm8. ioomi <?>*fy 

^AhU^n^-f h*2. 0gtf)7-fehxhU/Mg?K5 0 
ml t2-^^TS/7xy-;U3. 3g£®!Q 
U gffittl 2$f§lflt#Uc. KJfciRSrfcfcEaailU: 
ft, h^xy*lni*aL,fc. bm**MlX'<v9v 

zi&txn?mfc*2. 3$%tz {\mi2%) . « 

%0 1 H-NMR (^ppm, fi^OD*^ 
A) gj:tf7cS#tftSft <M%) *J2rFfc**\ 

5 1. 9 (s, 1 5H) , 2. 3 (t. 1 2H) , 3. 

6 (m. 8H) . 6. 4-7. 1 (m, 8H) 
C:58. 6 S H : 6. 3. N : 4. 9, Zr: 17. 
3 

[0 0 64] (Him 2) 

H y-fx/U) fx (2-i^'i so-7*ntf;PT5y- 
x?yu-H ?oniS>\,a=.*?J>. { ( I nd) Zr 
(O-CH2 CH2 — N i P rz ) 2 CI) (IHI2 ) 

+»-KaSWffllLfcrt««l 0 0m 1 

2. 0gc7)7-fcb-MJ/M£?$5 0ml \,Z2- : Ji so 
-Tn^l/TSy-x^y-yH. 3g, h'Jx^T 
S>-0. 9g£«UDU Silte-ClS^BfflBPUfc. R 
£tt*8EEttIILfcflL h/l'XVfcJui^jiLfc. 

£ffi»a ix^yf yitoix efeH#£ 1 . 5 gf#£ 

(JR*6 3%) . TBR^flfiA <«!*)■ *J2lTtC* 

C : 56. 8, H : 8. 2,N:5.4.Zr:17. 
7 

[00653 (1010(3) 

(1,2. 4-hU^^;Wv^o'<y^i/x^;l/) h'X 
(2-^f-;l/T$y-^7xyi'-h) ^noxVl/ 
3X<7A { (1, 2, 4-Me$ Cp) Zr (S-Ce 
H4 -NMe 2 ) 2 C 1 ) (*B83) 
+&fc«H»Lfcrtffl*l 0 0ml Otf^XglRlES 
4»T\ t*X(l, 2, 4-HJ.X*-/l'S/?n*W*i>x 
x/l,) yW^Ayj'D?^ F2. OgOTMsh-h 
•J/ltttiK 5 0 m It 2 - 5 J -+*7 x y- 

;H. 6g. h'jx^TSVl. lgfettftUSil 
(cT18WIWWrLfc. KJHft*WEttllUtfL 
xytaoi*»Ufc. aMiamyC^VMlliT 
StfeHtt* 1 . 6 g»fc (U*5 5%) . TcS^fe^ 
(«*%) tOTt**. 

C:54. 0,H:5. 6.N:5. 1,S:12. 

3. Zr : 17. 3 
[0066] (JtttPH) 

Ti (O-CH2 CH2 -NMej ) 2 C 1 > 



+ftt,zmmmmiKft?m ioomi ^yxm^m 

*$X\ (^^.Xf^i^n^y^xx^) f-^x^ 
AMJ?o5>fK2. 0g<9T*h-Mj;l/8Bfc5 0m 
1 t2-v*yf-;l/TSy-x^y-;H . 2 g. Mix 
W 5 y 1 . 4 g fctthi U SatCT 1 2 B$0Ji#L 
fc. RJfiW^UffilffllLfcffth^xytJpi^aLfc. 
^fSSriftlSL-C^y^ySrJPx-CKtfeM^tlSrl. 4g 

t*fc (jr$5 3%) . fatummn («*%) £wtk 

10 

C: 55. 2> H:8. 6. N: 7. 1. Ti : 12. 

3 

[006 7] (HUM 5) 

b> ( 2 - 7 x -;UT 5 y -X? y U- M ] y?D5 
4 Yi?)V3-*7J± < [Cp* S i Me 2 NPhCH 2 C 
H 2 O] ZrC 12 > (tt«5) O^fiS 
+$HcB*l» Lfcrtffl* 10 0ml <9#7;2.»RJSS§ 
#T\ 2 - 7 x -;PT S y x^ y 2 . 7 gWr h5 

20 t h*o7 5 0 m 1 1 h'J y fvl^'J /W? o D H 
2. lgfcMJxf7P75y2. 0g*gffllUB&'C3 
iMSHWrLfc. Rra*fci«*S*LT«ltt!*** 
fc. (fh7^f;^?o^y^yxr.^) >?y^- 
;^U/^o?>f H4. 0gS:rh7t h'077^5 0 
m 1 fcjSKU xaEaPCttfcttttfci: r- UXf-^TS 
VI. 9gfcaSnU ffiite-C6B«WIHfLfc. £<7>£ 
^frfc***«*LTiffl^*4. 5g»fc. ClcOiA 
tt!l*Ifc:Tb9hHD75>'5 0m U n-7*?-;HJf-'7 
( 1 mo 1 / 1 ) 2 8 . 3ml feffiffl 

30 U JBateT6«WflB*#Lfc. d^RfciSfcH 

aMtswa x* a 3 . 3 g wan u aaifcr 1 2 B#ia 

Sfe(Ch^xy3 0ml*aS*LT*jlt. ***** 

$LTH£il{*:£2. 9g*fe (JR*3 0%) . tcStJ- 

mm (fi*%) *jaT«2«t. 

C:47. 3, H : 5. 7, N : 3. 3< Zr: 19. 
6 

[0068] (191016) 
40 Ky^y^/I^U'O'^yxx/l^) (4-n-^f- 
2 - i/*y ^;PT 5 y - 7 x y >- h ) S J ? o o is)V 
a-VJ* (Cp* Zr (0-4- »Bu-CbH3 -N 
Me! ) C 1 2 } (S4SS6) 

-HMcaSHWLfcWfflt 10 0ml O^^^SRICSS 
#T\ (^y^y^^^n'<>'^^x^.;l/) 
'7Ah'J?n7'f h'2. 0gOr-fehxhU;^*5 0 
mlK4- n-7+lU- 2 - +A>-T 5 y 7 x y- 
;H. 2gthUX^T5y0. 6g5rttL, SiS 

50 xy*ini*3iLfc. zmmmiz'o? yztnix 



(14) 
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m&mm i . 4 gf#*: <o*4 6%) . 

C : 54. 5, H: 6. 4 , N:3. 1. Zr : 18. 
7 

[0 0 6 9] (£J|0!7) 

fx (4-T5y-2-yxf-/l/7Sy-7xy^ 
-M ^nniZ/Wnx^A ( (Mes S i Cp') Zr 
(0-4-H2 N-C$ H 3 -NEt 2 ) C 1 2 > (M 
K7 ) 

-HMca*MILfcrt««l 0 0ml OtfyAMKim 

-bV JmW. 50mlK4-7iy-2-> ! xf/H7 
Sy7x/-;B. 7g£*anU 3fifcTl2B$ISHI 

1 g#£ (W6ix) . 7imm&& (mm%) *ja 

C : 56. 5. H : 7. 4, N : 7. 9. Zr : 1 3. 
9 

[00 7 0] (&tfi0|8) 

( n - n^y ? =JX.=.)V ) h'X ( 2 - f o 'J 

yy-7xyi/-M ?nn-/>3^A { ( n Bu c 

p) Z r (O-Cs Hi -NC4 He ) 2 C 1 > 
8) C0^S& 

+MzmmMttiftimi oomi 

#T\ t'X (n-r^/l/^Q^y^XX/^) x>3 
x^Aj^a?^ F2. 0gcr>T±b-bV)\s®m5 0 
m 1 C2-fni;xV-7xy-;l/3. 2g$-»L, 
SafcT 1 8BMMWU:. KJS&Sr&EiailLfcflL 
^xvfcjnifciiUi. *fflte«ffil,T'<y*y£iiD 

*T3Sfe@tt£2 . 0 g»fc (JR*7 1 %) . TcflfrW 

Iftll (*»%) fcETHSS*. 

C:61. 5,H:6. 6>N:4. 7,Zr:15. 

2 

[0071] (mmM9) 

1, 1, 2. 2-fh7^f^-x^./l/-h) ?no 
A7~>>A (CpHf (0-CMe2 CMej-NMe 

2 ) 2 C 1 > ()H|9) <0£)£ 
-HJ-fcWWUfcWBflll 0 0ml <0#5Xg!KlS#| 
+T\ t'x (i^cKO-^xx^) A7x?A^?o 
y4Y2. Q%V>T*Y-\-V)Vm&5Qm.\£.2-V 
^/i/T-sy- 1 . 1, 2, 2-ff7^fyl/-x^y 
-;n. 4g. huxf-^rsyi. ig£8sflnU S 
fifcT18lffiH*tfU;. RJS&£a£E£IIIL*:f&. h 
^xySrJnt^Uv:. ^iKfciiiSLT^y^yfcJnx. 
X&i£®m 1 . 6 g^ (JR$5 7%) . jcJftWrte 



c 
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7. N : 5. 5, Hf : 3 1. 



[007 2] (XtfeMlO) 

[ (f-h^fvUi^o^y^yxx^) i^^/i^y 

uy (2- i so-rntr/prsy-^i/w-b) ] 

i^D^-f H^3X>7A { [Cp* SiMez N i P 
r-C$ H 4 -O] ZrC 12 > (ftttXl 0 ) C9£]£ 

-HHcgsa&tJtrtgsi oomi <o#7xskjs3i 

2- i so-7*Otf;l^75y 7x/-;P3. Og 
10 WThyh Hn75yJ§JS3 0m 1 IZbVXWsVfr 
?o'JF2. 2gth'jif;l^rsy2. 0g£8stnt, 

sfflT3B«aiHwufc. ®m%£LTmtm4. 1 

g#3t. act (xh^^f-z^^n^y^^'x^) s; 
*j-)Vi/V)V?uy4 Y3. 9g£f"h7t KD75y 
5 0ml CJggfU ±<0RJSt1#Jt?fi*^Ji: h yx?-/l, 

r$yi. 8g£m&nu a»fc:T6iSHHiffU:. £ 

ORl6«^fe«Wt«*LT«l«*t4. 8gf*fc. Z 

«JlM^fcTh7tKcJ77y5 0mK n-7>/H> 
f-»7A<0^-9-yJ§JS ( lmo 1/1 ) 2 9. 5m 1* 
20 KUDU £afc"C6«IHHIffl,fc. -eof*. 

^0lS^x^ax^3. 4g*8SnU 1 2 

*ut. §^,twpxy3 0m i taanur*jiL, ^ 
*msmixit&m*2. e s mzmm2 7 

C:49. 3. H: 6. K N : 3. 3, Zr: 19. 
0 

[0073] immi 1) 

30 [ (3, 4-^f-/l/>-^D'<y^i;x^) iso- 
Tntfl^y (2-7xX;l,TSy-x^yL— h) ] 
?D7'f H^3i">A { C (1, 3-Me 2 Cp) C 
Mei NPhCH 2 CH 2 -0]ZrCl 2 ) (fcfci&l 
1 ) CD£j£ 

+*HcSJW»U:rtffltl 0 0ml *>#9*«6afiB 
4>"C\ 2-7x^7Sy-x^y-;l/2. 7 g£-f h 
7tFD77>M3 0ml(:IiU hU^f-^y 
;^nl)H2. 2gtMixf^7iy2. OgSrSsSd 
LTasa?3«HHWLfc. «tt^ff£tT«FKA» 1 
40 8. 4gf#^. Z<nmtmZTYytYvi7 7V3Qm 
1 , yf-zl/Uf-^AcO^Ify^ (lmol/1) 1 

8. 5m i imsat. aac-c nwHJHtLfc. -e<^ 

1, 1.3, A-y-Yy^)Vy)VKV2. 5gSr 

*4 0m 1 *Jni, x-r^-caajt^$-S*LT» 
«ft^2. 7g#!t. C:«0i»fh5tHD77y 
30ml, n -7*f-;l^ D f->7A£7)A.df ^yj§flg ( 1 m o 
1 / 1 ) 17. 7ml £8sflDU ^ilc-r 6«Mf 

so tcT2 4«raj«i!FL?t. ftktdzwsmi:?>mi. ?>m 
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mmbxm&mm i . i g*#£ (jr*i 9%) . tc 

X»«ft»l («»%) SrOTt^-f. 

C:47. 8, H : 5. 1. N : 3. 2, Zr: 19. 

2 

[00 74] ( XttHl 2) 

( 1 , 3-i?*+A>i/9w<V9$?xziA,) t'Z ( 2- 

y^^;i/rsy-4-T';;w-7xyu-h) 

S/^n^A { ( 1, 3-Mez Cp) Zr (0-4- 
C 2 H3 -Ce Ha -NMei ) 2 (OMe) > (fl$j| 
1 2 ) (V-SfS. 

+ftizmmm& Lfcrtss ioomi <o#?;*.s!£iE8s 

4"T. b'X(l, 3-^f-^v^o^y^^X^) 
y;W-^Ay7n5^ h' 2 . 0 gW-k h-h 

$50m i ^2-^f-;L-rsy-4-ry;i— 

-;H. 9g, hUx-f-ATSVl. 2g*JRAlU2 
aMcT18BWH»l,fc. RJGKfcHffiWflLfcSK h 
/Uxyfrfln^JfiU:. ^fcfcWSl/Cfc&fifcffl** 
Th5hh'a75>30mn;?^L. ^hdf^U^>7 
Mfh7tHD75>f8[(lniol/l) 5. 2m 
1 fcSSJnU 3fflT3i*H!RjELfc. RJB«£«ES6ffl 

?y£ira£T3Sfi?>Sfls$: 1 • 5 gftfc (JR$4 9 

%) . s*4M«8ii (mm%) *aT&at. 

C : 63. 1, H : 6. 2, N : 5. 2, Zr : 1 6. 
7 

[0075] 

(Uttfll 3 ) flfffrXSKftUHCHftLfc 1-61 
fltf-h^U-T'fc, AHR1&0. 5jumol£tf5m 

i wuxvsat, nv-T9*/wnnxwTrt'§s. 

: MMAO (9 ATA ) OWUX>«S (7^5 
^AjWlC-CO . lmol/l)5ml (T^S-^A 
ftPO. 5mmol)S:, KrtBBBRLfcWl'XyO.. 
6 1 b k t> KWut . h * ^-7V)rt»& 8 0 "Ct 
Xf-uy#;*£l Okg/cm 2 GjPi.^. xf- 
VVfc^L^fcftfcooliSBISaUfc. 2 6.2 
g<7)#V-?-tfnt>tifi:, fflMwli9 2 9 0 0 0. 
Wl»«Mw/Mn|j2. 52X'b->tz. 
[00 76] (j|JMf|14) JH*2*fflWC. USSWl 
3kra*C«^tfT->fci:i*. 2 3. lgWJv- 
jWfeflfc. #T*Mw|i8 3 4 0 0 0, fl-^ftftffiM 
w/Mn{±2. 1 6T*$>o£. . 
[0077] ( HSfcflaj l 5 ) -HHcMHWi* tfcrtfflK 
1 0 0 m 1 OtfyZMKI&gs*?. «K3^1/imo 1 
£tri Om l WPxyjfjRfc % SV-T^/tHKWf- 

AJ&gO. lmol/1) 10ml (T/l^S-^ftl 
mmoDi, ^fyim 1 fc£iI£U ^Oftl 0 
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ftS&JKSKft LSSHftLfc: 1.61 «9:*- h 9 U- 
71c. h/UOKRSio. 5ml£jR*RRSU:h 
^XVO. 6 1 fcfcfcfcMifc. *-h?l'-7tf>rtfi 
fcSOnfcfite. Ifl/y^S;10kg/cm 2 GJD 

x^i^H§fcL£ffi£fc*wmiW&L 
fc. 24. 9g04fjv-j!i<ff^ii/c. ^*Mwti9 
4 0 0 0 0. jffl^Mw/M n(i2 . 6 5T'£>o 
fc. 

[0078] (Jttt0!l6)ttft4*Jlllvc. Uttftl 

10 5fcH«Mc**fcfr5fci:£*. 2 2. Ogco^'jv- 
#f§A>ftfc. #F*MwJ47 6 7 0 0 0, frHkSHm 
w/Mnli2. 9 8T*J>-?fc. 

[0079] (SSSfe0lJ17) jM5£fflWt. llttWl 
5i:R«C«£fcfT-9fcfc£>E>. 3 1. 6g<WJ-?- 
WtetUk. 4HF*Mw«6 9 1 0 0 0, #?*$M&M 
w/Mn&3. 0 7t*ofc. 

[0 080] (Xtt0ll8)-H)-(cnKilMLX:n«ff 

10 0ml»Xf9XRRitaWi , C. MS6» 1 jumo 1 

*tf i Om i hA-xvsMfc, h y-f VT'f-^rypS- 

20 Wlramo 1 S-^b^X^fgl Om 1 fc, MJ* 
(^y^7;W3j-07x-^) *l/-h^2/jmo l-£tf 
1 Om 1 hAXV*jKl:£«£U *Otft3 OTHCT 1 
O^SD^«ffUTh^xM«gljgSrff/i. l*JSB£j|£ 
K«LfflSHHftLfcl. 6 1«*-h?U-/C, 
xySBBRiSmi*. K*BfflWl,fch^xyo. 6 
1 fcfcfcfcAfufc. ^-h^l^-yort^8 0iCHft 
^xfi/y^iokg/cm 2 GJni, xf-i^y 
t«ftt^fft«'fe->Ol«fflW^tfc. 2 5. 2g<7) 
jKU fefifc. ^7J|Mwtt8 2 7 0 0 0,*? 

30 iWMw/Mn(i2. 3 0T"fcofc. 

[oo8i] (nss^i9) mz%sm,ig.fim& 

Lfcl. 6 lflit-h^-^fc, MH*7fc0. 5/<m 
o l£tf5ml Wl/xy^JSfc, jfc7-7?Vtt$l?)* 

^AjfcgO. lmol/l) 5ml (7;P5-^Aft 
0. 5mmo l ) 2:, Bbkffii®!*t^b^xyO. 5 l 

1 1 MzXiifc. $ 1 -A.df -fey l 0 0 m 1 SrJn 
sT-h^l^- y<Drtig£l 2 0^^, x^-l^> 

2 0 kg/cm* Gloifc. X*\s>£ffl&l-k 
40 E2r^%oo 1 RWtt^ Lfc. 3 2 . . 1 gO# y v-*>' 
»6iVfe. *?*Mw{i7 2 6 0 0 0. ^fl^Mw 
/Mn<i2. 3 5t*-)fc. 4fc»fl8i0. 9 18g/ 
cm! x\ GPC-FTIRJlJgfciOl— N^-fe^i 
flBHFMW** fe«HP»«W* -C«a»-t:#* LT 

[0082] (HJSM2 0) M^8$rffl^T, UttWl 

9fcH«fc:*£fc*fr>fcfc;:>!>. 3 0. 5gwj?- 

^feilfc. ^SMw{i6 6 5 0 0 0, IH-MftlSM. 
w/Mn(J2. 95,ffiJg«i0. 9 1 1 g/ c m 8 TJ> 
50 ntz. 
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[008 3] (£JftM2 1) tH*9*Hvvt, UttMl 

9t|5|«tM^$:fi : ->^t^5 N 29. 6gcO^'JV- 
iW*fefifc. ^*Mw{i:6 8 3 0 0 0, #?*$MfM 
w/Mn{i3. 6 2,M*liO. 920g/cm3 TS> 

[0084] (mmm2 2 ) tmiot: mm. mmm 
i9tnmizm^in^bz^^ 4 0. 6g«#'j7 

-tfft&ftrt:. *fiMwlJ4 6 5 0 0 0, $=Hk9tfS 
Mw/Mn{J3. 4 5.«KI40. 909g/cm»T 

[008 5] (miM2 3) mki is-jbwc, mm 

19fcPfflKCSte*fTofcfc£*. 39. SgOsK'J^ 
WIMwIi 3 5 4 0 0 0, #^S#?fj 
Mw/Mn«3. 60,$£ti0. 907g/cm 3 T* 

[0086] (HUM 2 4 ) +$McH*JWLfcrtffl» 

1 0 0m 1^9^«RIGII+T. Mil 2£ 1 #mo 

Ora 1 WPxyJgjfcfc, Y»4V7+lVTfr§ 
-Wlmmo 1 Sr-ttf h/l-xy^l Oml t, b 'J 

^/U) .-KU—hSr2/*mo l$trl Om 1 h;nyM 
fc£&£U *Oft3 0iCCT104HaBlB!aWPUTb 

1. 6 lcO^-h^U— 7£, WI/xy|WRl5ml 
£, JUbWKIWUfcWPx^O. 5 1 fcfcifeWifc. 
Sfefcl-N^-feyi 00m 1 SrflOX., 
<?5|*J*S£8 0' , C£ffi*>, xf-l^y^'xS: 1 0 kg/cm 

2 GjDi. x*i^*»&l,^*«V30li$HHte 
Lfc. 3 1. 2g60^U^-*milt. tfiMwIi 
647000, ^MffiMw/Mnli2. 54, ®S 
130. 9 1 5g/cm 3 "Cfc-jfe. 

[0087] (Jfcttfll)1WIPP5-l 7 082 0*W& 
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«Cfl6->T-&(SUfcCpZr (CH 3 COCH2COC 
Hs ) tC 1 fcfflvvC, HMsPSl 6fc|BMIM=S4KJ6* 
UttLfc. »MifciK!JvHWi5. 5gT*>>9, 
*Mw(i344000, ^iWw/MnlJ2. 3 
5,*&tiO. 92 5g/cm 3 ffc-ofc. 
[0 088] (U3Rfi(!2)XK^-^3!-^S*;i, 
V-tXf -f , ^S^/LOS jl-^-:x3 yX (J.Chem. 
Soc.Chem. Comnm., 18, 1415-1417 (1993) ) iZft-o 
TML^CpT ( (NS iMe 3 ) 2 CPh) (C 
10 H2 Ph) 2 SrfljvvC, HSS0IJ1 6fcmfc**K£* 
&RU:. #Wc^lC7-Hi3. 4gT'$>9, 
*Mw{i6 7 0 00, ^H^ftWRMw/MnH^. 3 
5, 3TO0. 93 1 g/cm 3 Tfcofc. HWJfcifc 

«W 1 , 2 wttMX •) , sHWBo* -f ya-g-fflte^ 

[0089] 

20 m$&mit^k *)%s>*i<7< >m&mmmz\£K 
30 [an *ftmzavz>mk<r)*vy 4 ym-sx-comm 
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Qptf(XCg,C8.NR.).Y.-. 
Sk CCq-A-fiRCRiCRiX)M(Xai,C8.NR») 0 yi.. 



M :Ti, Z rJfcttH f 

c p : e^o^y^x-ji/frfc^-r am 

Cq : A £##&4r*mi£tZ *y>; u^y& ^xJwUfl-***?- 
X :0. S, SeifcttTe 
C ;#3RS* 
N :a*Jg* 

R ^oy>ff % Kit***, 7*3+** 

A 

m :l*fcB2 
(B) f&im&fr 



